During the past six months cases of dysentery and mild diarrheal disease have been encountered, caused by a late-lactose fermenting bacillus, which in its early cultural and fermentative reactions so closely resembled E. dysenteriae Flexner that it was at first regarded as a member of that group of organisms. Attention was particularly directed to a study of the organism by the regularity with which it fermented rhamnose, a characteristic possessed only by the rarer strains of Flexner bacilli, and by its being inagglutinabhW in stock Flexner and polyvalent dysentery anti-serums. After twenty-four hours incubation, the organism in question fermented glucose, mannitol, maltose, and rhamnose, and failed to ferment lactose, xylose, sucrose and dulcitol. After two to six days incubation, acid was formed in lactose, the other sugars remaining as mentioned. In no instance was gas formed in any sugar. Because of these characteristics, and because of the large numbers in which the organisms were present in the stools of the cases studied, the bacillus was subjected to a more careful study, the results of which will be given later. It was identified as a strain of E. dysenteriae Sonne, which heretofor has been little seen in this country.
after forty-eight hours, with a second wave of acidity following after five or six days, this last wave being permanent and more intense than the primary. They described two strains of organisms, one fermenting glucose, mannitol and lactose, but not dextrin, which they called Bacillus "A"; and another, which they called Bacillus "B," which fermented dextrin in addition to the other sugars. Duval (1904) isolated a similar strain of organism in large numbers from the contents and scrapings of the gut in a fatal case of dysentery in an adult. In his case, the lower portion of the colon was the site of involvement, with a pseudo-membrane present. The mucosa showed many small necrotic areas. The microorganism isolated acted the same in milk as did those studied by Duval and Schorer. Glucose, mannitol, maltose, lactose, dextrin, and galactose were acidified without gas production, while sucrose and inulin were not fermented. The bacillus was agglutinated by the patient's serum in a dilution of 1 :400, by Flexner-Harris dysentery anti-serum 1: 200, by typhoid antiserum 1:80, and not at all by Shiga dysentery anti-serum. Duval believed the organism closely related to E. typhosus. Torrey (1905) reported the finding of similar microorgnisms in the stools of infants with diarrhea. Although several of the infants in question died, he would not admit an etiological relationship, because in the few instances in which the test could be done, the patient's serum either failed to agglutinate the bacillus or did so in low dilution only.
Sonne, in 1915, found that the main causative agent in dysentery in Copenhagen was a late-lactose fermenting bacillus which he showed to be serologically specific and different from any other type of dysentery bacillus. Following Sonne's description of the bacillus, d'Herelle (1916) in France also found this atypical organism associated with cases of dysentery. Andrewes (1918) , in an attempt to differentiate the true dysentery bacilli from the allied species, suggested the name B. diopar for lactose fermenting organisms which he obtained from cases of suspected dysentery and from convalescents. Of 11 strains studied by him, all fermented glucose, mannitol, and maltose readily; 6 fermented sucrose; and 2 fermented dulcitol; in no case, with gas production. Indol was formed by 4 strains only. Litmus milk was acidified and ultimately clotted. None of the strains were agglutinated by Flexner-Y dysentery antiserum. Thj0tta (1919) , in Norway, while investigating cases of dysentery, isolated 40 strains of Flexner organisms and 25 strains of the Sonne type. He believed the Sonne cases to be of much more frequent occurrence than his figures would indicate, explaining that the less frequent finding of the Sonne type was due to the fact that this organism often produced such a mild diarrhea that the services of a physician were not deemed necessary, with the result that the cases were not subjected to bacteriological examination. Thj0tta emphasized certain characteristics of the Sonne organism that should serve for its identification, viz.: it produced large, irregular, crenated colonies when grown on litmus agar plates; acid was produced in glucose and maltose, and occasionally in lactose; no indol was formed; and serologically the group showed no relationship to the other groups of dysentery bacilli. Mita (1921) , in Japan, while studying dysentery in children, encountered bacilli similar in their cultural characteristics to those described by Sonne. Wiseman (1927) later showed by serological means that Mita's strains were identical with those of Sonne. Patterson and Williams (1922) , in Australia, reported the finding of the Sonne bacillus in patients suffering from entero-colitis, dysentery, and summer diarrhea. They found that the organism on isolation required from seven to ten days for the production of acid in lactose peptone water, but that after repeated subculture the acid production occurred earlier. Nabarro (1923) reported the isolation of late-lactose fermenting bacilli from cases of summer diarrhea and other diarrheal conditions in children. He believed the organism to be the same as a coliform bacillus isolated by Lembke, in 1896 , from the excreta of dogs, to which he had given the name B. coli-anaerogenes. Later, Nabarro (1927) Fraser, Kinlock and Smith (1926) observed 33 cases of Sonne dysentery in Aberdeen, noting a marked variation in the degree of dysenteric symptoms. They described the great majority of their cases as being characterized by a mild, subacute diarrhea associated usually with some elevation of temperature, and nearly always accompanied or preceded by a catarrhal condition of the upper respiratory system. They regarded this catarrh as a notable feature of the disease. Of the severer cases, they describe two types:
In one variety the symptoms simulate those of an acute Flexner dysentery with sudden onset of illness, diarrhea and colic, and the rapid appearance of blood and mucus in the stools. In the second variety, the symptoms simulate those of Salmonella infections or the choleraic form of dysentery, with sudden onset, epigastric pain, vomiting, diarrhea with green stools containing mucus but no blood, and rapid prostration.
In the majority of the cases seen here there have been few or no respiratory symptoms. The illness has usually been ushered in by a temperature rise to 1000 to 104°, followed after twenty-four to forty-eight hours by the passage of loose, watery, greenishyellow stools containing mucus and sometimes blood. Blood has not been a prominent feature in the stools of these cases, though few have been seen that at some time during the illness failed to show it. The number of stools passed has varied from 4 to 10 in a day, the diarrhea usually persisting for from two to six days, after which the stools become normal in number, but are apt to remain soft and unformed for some days. Vomiting has not occurred in most of these milder cases, but has' been present in a few. Abdominal tenderness has been present in a few cases. Colic and tenesmus have been rare symptoms. The fever, in most cases, has been of short duration, twenty-four to forty-eight hours, but in a few instances has persisted for longer periods. The leukocyte count has in most cases been somewhat elevated with an increase in the polymorphonuclear cells. The following case histories will serve to illustrate the milder form of the disease, as it has been seen here: Case 1. V. B., a nurse, on September 16 complained of diarrhea of two days duration. That night she had a fever of 103.80, complained of chills and malaise, and passed many, small, loose, watery, yelow stools containing mucus and streaks of blood. At this time she was definitely tender over the lower part of her abdomen, but there was no spasm. The following day her temperature fell to normal, where it remained subsequently. She continued to pass loose stools at infrequent intervals for the next four days, but otherwise felt well.
Laboratory data showed a leukocyte count of 8500 on September 18, four days after the onset of her illUness. Sonne dysentery bacilli were isolated from 3 stools pased on the same date. These were agglutinated by the patient's serum. in a dilution of 1:80. Sonne organisms were repeatedly isolated from stool specimens examined until October 14, five weeks after the onset of her illness, after which date 3 successive negative stools were obtained. Case 2. S. A., a white, female infant of fifteen months was admitted to the hospital on October 3, with the complaint of fever and diarrhea.
The patient had been well until three days before entry when she began to refuse her feedings and seemed feverish. She then developed diarrhea, passing from 4 to 6 loose, watery stools during the day. She vomited several times before entry. On admission to the hospital, examination showed a well developed and nourished infant,, very irritable and appearing acutely ill. The temperature was 102°. The examination was otherwise negative. During the first three days in the hospital, the temperature remained at 1020 and the patient passed numerous, loose, green, watery stools containing mucus and a few streaks of fresh blood. After the fourth day the temperature became normal. The child continued to pass loose stools for several days, but seemed otherwise well.
Laboratory data showed the leukocyte count on admission to be 15,600 with 74 per cent of the cells polymorphonuclears. Two weeks later the leukocyte count was 8600 with 53 per cent polymorphonuclears. E. dysenteriae Sonne was recovered in large numbers from a stool passed the day following admission. Subsequent stool examinations were negative. On October 8, one week after the onset of the illness, the patient's serum failed to show any agglutination with typhoid, paratyphoid A, paratyphoid B, Flexner and Hiss dysentery antigens, but agglutinated the organism recovered from the patient in a dilution of 1:320.
Case S. R. D., a white male child of seven years eight months, was admitted to the hospital on November 16 for the correction of deformities resulting from a cord tumor. A tendon transplant operation was performed on November 22. The day following operation the temperature rose to 1010 and the pulse rate to 120. The following day the patient passed 4 loose, watery, green stools containing mucus but no blood. There was no vomiting, abdominal pain, or other symptoms.
The temperature varied between 990 and 101°for the next six days, during which time he continued to pass from 4 to 8 loose stools daily. After the sixth day, the temperature remained normal and the stools became normal in number and character.
E. dysenteriae Sonne was isolated from a stool passed on November 28, and from subsequent stools until December 7, when they became negative.
In the more severe cases prostration has been much more marked than in the foregoing group. Vomiting has usually been a prominent symptom, and abdominal colic and tenesmus have been commoner than in the milder cases. The following case histories illustrate the severer type of cases:
Case 4. M. W., the wife of a doctor, was taken acutely ill with vomiting, generalized abdominal pain, fever, and diarrhea on Septem-ber 18. She had been quite well prior to the present illness and had had no similar attacks in the past. Loose stools were passed at frequent intervals, accompanied by tenesmus, the stools being as many as 15 daily. The passages were described as being watery in appearance, sometimes approaching a "rice-water" character. The patient continued to have abdominal distress, and blood appeared in the stools on the third day of the illness, at which time a stool specimen was brought to the laboratory for culture. The patient was treated symptomatically with gradual improvement, but she was forced to remain in bed for ten days.
E. dysenreriae Sonne was isolated from the stool examined, the organism being present in almost pure culture. Subsequent stools were not obtained for culture.
Case 5. M. M. (2), a white, female child of three and one-half years was admitted to the hospital on October 25 because of persistent vomiting, fever, and prostration. The past history revealed that since one and one-half years of age, she had had attacks of vomiting at regular intervals until the previous spring, since which time she had been free of symptoms. Thirty hours before entry, she began vomiting and had continued to display this symptom, together with feverishness and great prostration. There had been no diarrhea noted. Examination showed a well developed and nourished child with flushed cheeks, an apprehensive expression, and considerable evidence of dehydration. The breathing was rapid, shallow, and irregular, and there was an acetone odor to the breath. The tonsils were moderately large and both ear drums were thought to be injected. She was thought to have an acute upper respiratory infection with profound ketosis, though the condition of the throat and ears did not seem sufficient to account for the extreme prostration and a temperature of 1050, which was present. Examination of the iurine showed a trace of acetone, but was otherwise negative. Both ear drums were incised without relief. Energetic treatment was instituted to combat the acidosis and dehydration, but the symptoms continued unabated. On the 28th, three days after admission to the hospital, the patient suddenly became comatose and respirations ceased a few hours later.
Post-mortem examination showed evidence of marked dehydration, a fatty liver, and engorgement of the esophageal and gastric mucosae. There were numerous hemorrhagic areas in the ilium and jejunum and swollen mesenteric nodes, suggesting an enteric infection. It does not liquify gelatin, even after twenty-one days cultivation on this medium. Indol is not produced. Litmus milk is rendered acid after twenty-four hours, but clotting does not occur even after twenty-eight days, the milk remaining acid throughout this period.
On eosin-methylene-blue agar plates, the Sonne organism produces round, well defined, greyish-white to clear colonies, indistinguishable from the colonies of other dysentery bacilli after twenty-four hours incubation. However, after longer incubation, the colonies become larger, more irregular in outline, and present a more or less characteristic crenated border. On plain hormone agar and in liquid media the growth is not different from that of other members of the typhoid-dysentery group of organisms.
In contradistinction to the results reported by certain other workers, the Sonne bacillus has been found to be fairly uniform in its fermentation reactions. Twenty-eight strains of the organism recovered from 28 cases of dysentery have been examined in detail. Slight cultural variations have been found within the group (see table 1 ). The fermentation reactions are as follow:
Glucose: Uniform acid production without gas in twenty-four hours. Mannitol: Uniform acid production without gas in twenty-four hours. Maltose: Uniform acid production without gas in twenty-four hours. Lactose: Acid production without gas, usually apparent by the third day, but occasionally delayed as long as the seventh day.
Xylose: No acid or gas, even after twenty-one days. Rhamnose: Uniform acid production without gas in twenty-four hours.
Sucrose: Delayed acid production without gas was noted with 15 of 28 strains. Acid production, when present, was usually apparent by the sixth day, but in one instance was not evident until the fifteenth day. Thirteen strains failed to produce acid, though incubated for twenty-one days.
Dulcitol: Acid or gas not produced, even after twenty-one days. Glycerol: Delayed acid production without gas was noted with 14 of 28 strains. Acid production, when present, was usually noted about the twelfth day, but in one instance did not appear until the tweityfirst day. Fourteen strains failed to produce acid, though incubated for twenty-one days.
Inulin: Neither acid nor gas produced, even after twenty-one days. Dextrin: A slight production of acid occurred with 17 of 28 strains, usually present after twenty-four hours incubation, but in one instance delayed until the tenth day. Eleven strains failed to produce acid, even after twenty-one days.
Sorbitol: Acid or gas not produced, even after twenty-one days. Raffino8e: Uniform acid production without gas, usually present in two to six days, but in one instance delayed until the tenth day.
Arabinose: Uniform acid production without gas in twenty-four hours.
Levulo8e: Uniform acid production without gas in twenty-four hours.
Salicn: Neither acid nor gas produced, even after twenty-one days.
Irositol: Neither acid nor gas produced, even after twenty-one days. Noting the similarity existing between E. dysenteriae Sonne, the metadysentery bacilli described by Castellani (1927) , and E. dispar described by Andrewes (1918) Clinical features of the disease and case histories illustrating the mild and severe forms are given.
A descriptive of the causative organism and its reactions is given in detail.
The metadysentery bacilli described by Casteilani are shown to be identical with E. dysenteriae Sonne, while E. dispar described by Andrewes is shown to be entirely different from these organsms.
Attention is drawn to the fact that E. dysenteriae Sonne is important as a cause of dysentery in this country, as indicated by this study.
